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kinds　of　organic　gases, especially conditions　of　formation and
particle　size　distribution　under　several experimental　condi-
tions。
　　　　　The　wordaerosol　means the　state　in which　solid particles　or
liquid　droplets,　or　mixture　of　them are　floating　in ａ　certain
gas.　　There　are many kinds　of　aerosols　　in　nature,　e.g.　　dust














organic　compounds　such　as　dichlorobenzene, pinene, etc. produce
aerosols　when･ exposed　to　ultraviolet　（ＵＶ）　radiation　of　wave-





















tion　and　wavelength　are measured.　The measured dependence　are





















































































































































































































liquid droplets, or mixture　of　them are　floating　in　ａ　certain　gas
as　shown　in Fig. 1.1.　Usually ａ　group　of　particles　whose　radii
are　from １０‾４　to　１０２　μｍ　iscalled　aerosol. Rainy　cloud, fog,
smoke　of　cigarette　etc. are　examples　of　aerosols.　There　are　many
kinds　of　aerosols　in nature, e.g.　　dust　risen by wind, sea　spray,




　　　　　　　　　　　　Fig. 1.1　　　The word aerosol means the state in
　　　　　　　　　　　　which small particles are floating in ａ certain
　　　　　　　　　　　　gas.
fog, haze　of　the mountain,　etc. as　shown　in　Fig. １．２．１゛７）
　　　　　　Since Went pointed out,〉it has　been believed　that　volatile
oils secreted　from plants　react with　ozone　and produce　aerosols.
Haze　over　ａ　forest　or ａ mountain　is　thought　to　be　one　of　such
ｏｒｇａｎｉｃ．ａｅｒｏｓｏｌｓ．９″１４）　The　aerosol which　takes　its　origin　from
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　●vegetation is estimated to reach　　１／４　of all atmospheric
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origin　from human activity.‘Smoke　or　dust　from　industry or　traf-
























Cluster　　is　one　of　aerosols, and　its　beam　is　utilized as　ａ con-














concerned with　the ･ thermal　balance　of　the　earth　and　to　have　some




































































complicated reactions　take place,　and,　as　ａ resultタ　many kinds　of
radicals　or　active molecules　such　as ＣＯ゛Ｃ２Ｈ５ｊ　HCO,OH,　o. o　are












































































is　produced　from the mixture　of　gaseous　alkali　and hydrogen under
the　exposure　to　the　laser beam　from ａ dye or　an　argon　ion　laser
(for　example,λ= 488.0　nm　for NaH　laser　snow) .　　The　product　has
been　identified as　alkali　hydride　crystalline particle. ''
　　　　　"Benzene　aerosol”　is　produced　from　the　vapor　of benzene
under　the　exposure　to　ultraviolet　rays　from　ａ　krypton　fluoride


























are　known　and　studied.　　However, our　knowledge　about them are







　　　　　We　　first　discovered　the　phenomena by chance　when we　were
working　over　ａ hand-made　argon　ion laser(Ar　１ａｓｅｒ）．３８〉　Hating
that　dusts　in　the　air　across　the light　pass　of　the Ａｒ＋　laser, we
covered　the　light　pass　from the　Brewster　window　to　the　output
























Fig. 1.3　　　Experimental setup for aerosol　forma-
tion with ａ discharge tube of argon ion laser.





dichlorobenzene by UV radiation　from　ｔｈｅＤ２‾ｌａｍｐ‘　We　put　ａ　bit
of　p-dichlorobenzene,　which　is powder　of white　crystal　at　room
temperature I at　ａ bottom　of　５０　cc
cylindrical　glass　cell,　for
example,　ａ　beaker (Fig.･ 1.4).　　Holding　the　mouth　of　the　cell　to

















　　　　　　　　　　Fig.1.4　　　Experimental setup for aerosol　forma-




















produced by uv　radiation　ｆｔヽom　the　KrF　laser.　We　apply uv　radia-


































products, physical　and chemical, especially photochemical　proces-






easily be　observed even　inａ very　simple　setup, as　mentioned　in
Sec.　１．３　(Fig.　1.4),　whichconsists of ａ beaker and ａ deuterium
１４ CHAPTER　２
lamp (Dg-lamp)　emitting　the　UV radiation　with　ａ　continuous
spectrum of　wavelength　from　１８０　to　４００　nm.　The　raw material ， for
example　ａ　small　amount　of　powder　of　p-dichlorobenzenet is　put　in

















































2.2.1　Aerosol　Formation with Ultraviolet Radiation
　　　　　The　　organic　compounds　　that　we　studied are　listed　ｉ１１
Table　１．　They belong　to　aromatics,　cycloalkanes　or　terpenes・



























Fig. 2.1　　　Experimental setup for photochemical
aerosol formation by ultraviolet (UV) radiation・
(a) Transmittance characteristics of UV-cut
filters (1～5) used to determine the threshold
wavelength of uv light in photochemical aerosol
formation I and (b) spectra of radiations of two uv
light sources, the deuterium lamp (Dg-lamp) and




　　　　　We　used　two　uv radiation　sources.　One　was　a Dg-lamp with
５　cm　indiameter, which　radiates　the　uv　light with　ａ　continuous
spectrum　　from　　１８０　　to　４００　nm　in　wavelength　as　shown　in
Fig.　2.Kb).　　The　total　power density was　about　200 mW/cm^　at　the
position　of　the　cell.　The　other was　ａ　pulsed　KrF　laser　which
radiates　monochromatic　light　with　wavelength　２４９　nm as　shown　in









Dg-lamp　and　the　cell, we determined　the longer　limit　of　the uv
radiation　wavelengths　effective　　in　producing　aerosol.　　　The
filters　used here had　their cutoff wavelengths　at　220, 250, 270,
２９０　and　３１０　nm　respectively as　shown　in　Fig.　2.1(a).
2.2.2 Aerosol　Formation with Ozone




















Fig.　２．２　　　Experimentalsetup to study the activ-


































































































Table ２．１　　Rawmaterials of organic aerosols. The
compounds marked with * are believed to be more or
less concerned　with photochemical smog 。１４）
２０ CHAPTER 2















where　ｘ　represents the　organic molecule, and X　represents　its
excited molecule.　As　ａ　result　of　the　reaction above,　ａ　certain
condensable　molecule X' is　produced by　the　reaction with　another
molecule　or by dissociation;
Ｘ末 ・・・〉　χ゛








nitrogen (N-)≫　water (HgO)　and　carbon dioxide (COg) in　the　air.










With respect to nitrogen (Ng)i　the ゛゛avelengths of　the　radiation
from　the　Ｄ２‾１ａｍｐare　too　long to　dissociate　ｉｔ。
　　　　　The　radicals　produced　in　reactions (2.4)～(2.6) may　react
with　organic molecules　studied here　and produce　some　condensable
species.　　Especially　we　pay　attention　to　the　reaction (2.4),















process　　"the　process　related to　ｏｚｏｎｅ”， since　the　uv　light does
not　play ａ direct　role　in　aerosol　formation。
　　　　　The　reactions　of　olefins,　aromatics,　terpenes,　etc.　with




the　other　hand, ar.omatics　generally have　１９ｗactivity with ozone




produced through reactions (2.4〉～(2.7).　The wavelengths　of　the
sunlight　related　to　outdoor　photochemical　smog　are　too　long　to
cause　reactions (2.4)～(2.7) directly.　　Ozone　and　other　radicals
are　believed･ to　be　produced as　results　of　complicated photochem-
ical　reactions　starting　with　the　light　absorption　by　nitrogen






































D^-lamp, and　some　of　them produce　aerosol　by the　light　　from　the




ozone.　Aniline, phenol, styrene, a-　and　β-pinenei isoprene　and
limonene　belong　ｔ６　this　type. Each　of　them has　different λｔｈ″














　production　of　aerosol.　However, as　seen　in Table　2.1, there　is
　no　compound belonging　to　this　type　as　far　as　we　tested。
　　　　　Type　４：　inactive　to both　the　KrF　laser　light　and ozone.


















　produce　partially　oxidized compound with　low　saturation pressure,
　which　results　　in　the production　of　ａｅｒｏｓo1.819μ４）Ｗｅｈａｖｅ，
CHAPTER　２ 25
however, found ｅχceptions　such　as　caraphene　and camphor.　In　ad-
dition,　even　terpenes, which　are　highly　reactive with　ozone, do






which　can　be　considered are (1) to　produce　ozone　which　oxidize









SIZE DISTRIBUTION OF AEROSOL PRODUCED FROM P-DICHLOROBENZENE






















































Basic mechanisms of aerosol growth,


















































Example of temporal changes of total
１１ｕ°ｂｅｌ｀（Ｎｔｏｔａ１）″ｓｕｌ｀ｆ８ｃｅ｛Ｓｔｏｔａ１｝８”ｄ volume
(Ｖ
total ）ｏｆaerosol particles.　From this, much
































from　the　mixture　of　cesium vapor　and gaseous　hydrogen by　exposure



























Definition of polarization ratio ｐ，
















colloidal　sulfur and reported the　temporal　change　of　its　particle
size　distribution.　　They　assumed　the　１０ｇ　normal　distribution
function which will be mentioned later as　Eq. (3.24).　　Assuming























































Coordinates with the origin at the
center of ａ particle, the z-direction In the
direction of incident light propagation and the ｘ










































































direction　（θ　～　90- ,　φ～　90- )　with　ａ　small　solid angle　△φ　×△θ．
























































be　ignored as　described above, the　e-dependence　of　ｉμ″　which　　is
given by Eqs. (3.8) and (3.9), is　relatively　large　even　for　small
change　of　∂．　Then we　will　average ｉμ　over　∂　as　described　later.



















　　3.2.2 Application of Mie　Formula　to
　　　　　　　　Practical　Light　Scattering　Problem










alternately　(Fig.　3.5),　we　can measure both　べｓ）８１１ｄ ＳＩＳ）ｂｙ゛
single　detector　placed　on　the　y-axis.　In　this　case, the　plane　of
observation　is　　the　y-z　plane.　　　When　the　　incident　light　is




















　Definition of scattered light ｉｎｔｅｎｓｉｔｉｅｓｊｓ）
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　１１
By switching　the polarization of　the　incident
light in the x-direction and in the y-direction alternately
(LP -linear polarizer), sに）８“ｄ ｓｌｓ）ｃ８“ｂｅmeasured by ａ
single photodetector (PD) placed ｏｎ・the y-axis.　When the
incident light is polarized in the x-(y-) directiorii which









Fig.　３．６　Averaging of the scattered light intensity over
scattering angle θ．　Ｓ-cross section of incident light
ｂｅ‘am,L -length of the volume to be observed, and Ａ(ｓ)－



















where　the quantity　Ｓ・Ｌ　represents　the　observed volume, Ａ（ｓ）ｉｓ
the　area　of　the　window　of　the　detector,　and　f(a)　is　　the　size
distribution　function　of　particles。





　　The　expression　by Eq. (3.18) are　accurate　when　the　area　of
the　detector　and　the　observed volume　are　　infinitesimal　so　that
こ工二翼二乱翼二二ごれ二ご二１










Ｌ／２　to　L/2, where　the　positions　of　ｚ　＝　-L/2　and Ｌ／２　correspond to


















3.2.3　Deter皿ination of Particle　Size Distribution Function


















　with　respect　to　f(a)。’ｌｆ we　could measure　ａ broad　spectrum of






























































































































































































































polarization　and wavelength I they could not　obtain　the　temporal
change　of　the　set　of　jObs　As　ａ　result, they had　to　assume　the








distribution　has　plural　peaks, our method may　fail.　１ｆ　we　know
the　broad　range　spectrum of　scattered　light, we may　be　able　to
deal　with　even　such　ａ case.　Simlzu　et al. tried to determine



























Fig.　３．７　　　Experimental　setup for the measurement of
temporal change in scattered light intensity.　Symbols have
the　following significance：　Ｌ -lens, PD -photodetector, A -
attenuator,λ／４　－λ／４plate, M -mirror, HM -half mirror, DMM -
digital multiraoter, GP-IB -control bus　for computer, and
ＭＰχ-signal multiplexer.
50 CHAPTER･ ３
（λ=632.8　nm) are　circularly polarized by　ｊ／４　plates.　　　The　beams
reflected　by　half　mirrors　are　applied　to　the　photo-detectors
(solar　cells) to　monitor　the　　intensities　of　　incident　beams・



















































Dimension of the optical system in Fig. 3.7
photomultiplier (Fig.　3.8) .
　　　　Todetermine　the　size　distribution at　ａgiven　time T, it　is












tion　III and　the　intensities ｌに１＝457.９　nm and　ｌに１＝632.８　nm are












































were　produced by uv　radiation　with　the　wavelength　２２０　nm and　with





the case　that　the surrounding　ｇ“Ｓ　is　air, (b) N^　and (c) Og‘
　　　　　From　Fig.　3.9(a),　we　can　see　that　the　intensity　of　the
shorter　wavelength (λ=457.9　ｎｍ〉rises　faster　than　that　of　the












































I力 ．　In the case of (a), the
surrounding gas is air:　in











































Figure　3.10(a), (b) and (c) are　respectively　in　the　cases　of　air

























































Fig. 3.10　　　Temporal change in particle size distribution.　In the case of (a),
the surrounding gas　is air;　in （ｂ）゛Ｎ２；　andin (c), O,‘　Symbols　"G", "L",　"J",
”Ｓ¨　and"M"　respectively represent that the Gauss, the Log-normal, the Junge,










































































in mean square deviation Ｅ for
each distribution function..
In the case of (a), the sur-




























































































Log-normal (一一一一一一一一),the Junge ( ･ ), the


























































































｛-‥･―) distribution at every one minute after
the beginning of ultraviolet light irradiation,







¨Ｓ”and　¨Ｍ”represent　that the　Gauss, the　Log-normal, the　Jungei
the　　　Stevenson　　　and　　the　Modified　　exponential　　function
(Eqs. (3.23)～(3.27)) respectively　give　the　smallest　Ｅ　among ．them
at　the　time.　Figure　3.11　shows　the　changes　of　the　values　Ｅ　for






rounding　gas　is　air.　　Using　Figs.　３ 。10(a), 3.11(a) and　3.12,　we
will　discuss　the　changes　of　the　distributions'dividing　them　into
three　time　ranges。

































weak, even　small　experimental　error, for　instance, the　error　due
to　the　slight　difference　between　the　transmittances　of　the　opt-
ical　paths　for different　polarizations　and wavelengths, makes　the
large　false　dependence　of　jObs　　Our　analysis　　interprets　　the
false　as　the　real　dependence, as　ａ　ｒｅｓｕｌｔ，1271　and　Obsnever










noise　ratio　of　1°^^ much worse　than　that　of ｌｏｂｓ．　　That　may　be
　　　　　　　　　　　II ｌλ　　　　　　　　　　　　　　　　　　　　　１１λ
one　of　the　reason why　the　value　Ｅ　is　large　for　small　Ｔ．

















































　　　　　Number,Radius, Surface and Volume
　　　　Using　the　distributions　obtained above, we　calculated　the
moments　defined by Eqs. (3.34)～(3.37).　　The　results　are　shown　in
Fig.　3.13,　where　(a), (b) and (c) are　respectively　in　the　cases











































































Fig.　3.13　　　Temporal changes of ｎｕｍｂｅｒ副８ｔｈ）ｌ






















































































Figure　3.14　shows　this　situation.　　Figures　3.14(a〉, (b), (c), (d)
and (e) correspond to　the　changes　of ･Ｖ（８ｔｈ）　in　the　cases　that　the
Gauss,　the　Log-normal, the　Junge, the　Stevenson　and　the　Modified
exponential　are　respectively applied　throughout　Ｔ ｌin　the　case　of
air.　　　Comparing　Figs.　3.14(a) (for　the　Gauss), (b) (for　the　Log-
normal) and (d) (for　the　Stevenson), the　differences　between　them













Figs.　3.13 (a), (b) and (c) are respectively in the cases of air,


















































































Ｆｉｇ°３’１４　　　Temporal change of ゛olume ｖ（８ｔｈ）ｌ
where (a), (b), (c), (d) and (e)　are respectively
in the cases that the Gauss, the Log-normal, the
Jungei the Stevenson and the Modified exponential
distribution are applied to calculate the volume.























　　　　Using　Figs. 3.10　and　3.13,　in　other words, basing　on　the
temporal　changes　of　the　distributions　and　the　moments, we　can
imagine　the　mechanism　of　aerosol　growth.　The　discussion　below




















































































with　density　５×１０５　ｐａｒｔｉｃｌｅｓ／ｃｍ３　as shown in Fig.　３ 。13(a) for
Ｔ〉２０　min.　If　they are　removed　from　the　view　in　５　minutes,　the
velocity　to　remove　volume　is ５×１０‾１１　ｃｍ３／ｃｍ３・sec.　　０ｎ　the　other
hand, as　shown　in　Fig.　３ 。13(a), the　total　volume　is　　increasing



















































low, condensation and deposition　described above　are　probable.





































　　　　　Comparing　Figs 。　３。13(a) (for the　case･of air), (b) (N2) and
（ｃ）（０２ｈ　we　can know　the　influence　of　the　surrounding gases　on
the　　formation　of　aerosol.　　It　　is　ａｓＮ２゛ａｉｒ゛０２　in　order　of





























Fig.　3.15　　　Temporal change　in mean square deviation Ｅ when the
・
determination of the size distribution is performed changing the
assumed refractive　index ｎ of particle from　１．３to　1.7.










parent　ｎ changes.　　０ｒ　such　ａ complicated change　of　ｎ　as　shown　in
Fig.　3.15　may　vanish　when　the　imaginary part　of　ｎ　is　accurately
taken　into　account.　Any way, as　Fig.　3.15　shows, our　assumption
that　　the　refractive　index　of　product　is　the　asme　as　that　of　raw





and　^total　is its　number density.　Let us　consider　the particles
of　radius　０．２　μｍ．　Then　（ｉ～１０‾８　ｃｍ３ ａｎｄＮｔｏｔａ１゛１０６　ｐ３１゛ｔｉｃｌｅＳ／Ｃｍ３’








































results.　We　couldn't measure　aerosol　from other material　than　ｐ－
dichlorobenzenet because　available　monochromatic　UV-source　was
very　weak.　　If　using　strong　and monochromatic　UV-source　like




SIZE DISTRIBUTION OF AEROSOL PRODUCED FROM P-DICHLOROBENZENB









duced　by　the　radiation　from ａ　laser.　As　far　as we　know, "Laser






been　identified as　alkali　hydride　crystalline particle. 18,23-25)
Benzene　Aerosol　is　produced　from　the　vapor　of　benzene　under　the




kinds　of　organic　gases　by　ａ KrF　excimer laser. For　examples
CHAPTER　４ 7９























































































































over　∂　as　in Eq. (3.19).　　However　the decrease　of　the　solid angle
causes　　the　diminution　of　the　scattered　light　intensity　to be
detected, then　signal　to　noise　ratio　gets　worse。










Ｔ according　to　the　method described　in　Chapter 3, we　must　measure
the　four values　・f I corresponding　to　the　different　combina-
tions　of wavelengths (λ=457.9, 632.8　nm) and polarizations (μ＝ＩＩ，１
）　at　the　time　Ｔ．　In Chapter　3, we did not measure　this　set　of
jObs　strictly at　the　same　time　but　at　the　series　of　different
times.　　In　that　case, the　velocity　of　aerosol　formation was　much
slower　compared with　the　time　which　was　required to measure　ａ　set
of　ｌ??ｌ，ｔｈｅｎｗｅ　could　regard　them as　measured at the same time。
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　●This time, in order　to　study the rapid change of particle size
distribution just after applying of uv　radiation pulses, we　get
the　values　of　jObs　strictly at　the　same　time　by　interpolation.
The　analysis　of　Obs　has　be　done　as　described　in Chapter　３．





























Temporal change in scattered light intensities
In the cases of (a) and (b), P=l,8 mj/cm^・pulse;　and‘μ，λ≒‘“｀¨｀‘｀‘“゜｀‘゜U J. ＼tりａｕｕい■>; f
























































distribution (Eq. (3.27))・　　ｌ;･ｅ　tested　the　Gauss (Eq. (3.23)), the
Log-normal (Eq. (3.24)), the　Junge (Eq. (3.25)) and　the　Stevenson
distribution (Eq.〈3.26)〉．　　The　results　are　shown　in　Fig.　4.3,
where　(a), (b), (c)　and　（ｄ）　respectively　correspond　to　the





























































































Fig. 4.3　　　Temporal change in particle size distribution.
In the case3 of (a) and (b), P=1.8 mJ/cm^･pulse;　and in (c)
and (d), P=1.3 mJ/cm^・pulse.　Symbols　”Ｇ” 。”Ｌ”，”Ｊ”and　”Ｓ”
















































































Junge and the Stevenson distribution give the best fitting
at the given time Ｔ after the irradiation of ultraviolet
light pulses.










































Fig. 4.4　　　Temporal change in mean square deviation Ｅ．　In










































































































































Temporal changes of ｎｕｍｂｅｒＮ（８ｔｈ）゛１’゛ｄｉｌｌｓ
Ｒ（８ｔｈ）ｌ　surfaceS(a^j^) and ゛olu°ｅV(a,. ) of particles.　Ｉ“
















































































































































radius　　range.　　To　the　contrary, we　cannot　mention clearly　to. the
"distribution　of　radii　smaller　than　０．１　μｍ。
　　　　　As　mentioned　in　Sec. 4.1, the　realized distribution　function
is- believed　to　be 。like　the　Log-normal　according　to　the　theory　of














ed and　nearly monodispersed distribution　is　not　　formed　without
the　supply of　new　products.
4.3.3　Temporal Change　in
　　　　　Number,Radius, Surface and Volume
　　　　　Figure　４．５　　shows　the　changes　of　moments　of　distribution
function, i.e‘　　ｌｌ゛‘imber　N(a., ), radius　R(a , ), surface　Ｓ（゛ｔｈ）　and
volume　ｖ（８ｔｈ）　calculated　from Eqs. (3.34)～(3.37).　Here　we　also
adopted　the　Stevenson distribution　throughout　Ｔ　as we　done　　in






















　　　　　Comparing　Figs.　4.5 (a), (b) (for　Ｐ＝１．８ｍＪ／ｃｍ２・pulse)　and














results　　are　shown　in　Figs.　４．６　and　4.7, where (a) and (c)　re-








































































Fig. 4.6　　　Temporal change　in particle size distribution at
the beginning.　In the ｃａｓｅ．ｏｆ（ａ），Ｐ＝１．８ｍＪ／ｃｍ２・pulse;　and
in (c), P=1.3 ｍＪ／（ｌｍ２･pulse.　Symbols　"G", "L", "J” and ”Ｓ¨
respectively represent that the Gauss, the Log-normal, the
Junge and the Ｓｔｅvenson distribution give the best fitting
































































Temporal changes of number N(a.. ｈ radius
副８ｔｈ）ｌ　surface S(a., ) and volu°ｅ V(a . ) at the beginning・























































































Figs.　4.7(a) and　（ｃ　　), the　existence　of　Ｐ dependence　is　clear・
The ･higher　Ｐ　is, the　larger　the　amount　of　produced　aerosol　ｉｓ。






do not know the mechanism　so　far.
４．４　　Conclusions
　　　　　In　this　chapter, we　reported　on　the　aerosol　formation　from
p-dichlorobenzene　induced by ａ KrF　excimer　laser (λ=249　nm) .　　We
studied　the　temporal　change of　its　particle　size　distribution　in



















































INFLUENCE OF OXYGEN　IN SURROUNDING GAS AND CHLORINE　IN




conditions：( 1) exposure　to UV　radiation　from　ａ Ｄ２‾１ａｍｐ゛　which
radiates　uv　radiation　of　continuous　spectrum　from　１８０　to　４００　nm
in　wavelength; (2) exposure　to　uv　radiation　from　ａ　KrF excimer
pulse　　laser,　which　radiates　uv　radiation　of　monochromatic




























clearly　whether　the presence of oxygen (O^) ,　which　is　also　the


















































































Fig.　５．１　　　Experimentalsetup for aerosol formation in pure















the　sample　holder, then　install　it　again.　Opening　Cl　and Ｃ２， we
exhaust　　the　air　from　p-dichlorobenzene.　　After　fully pumping
down, we　close　C2, cool　the　empty branch　of　sample　holder　by　ice
water　and heat　the branch　containing　p-dichlorobenzene　by　ribbon
heater.　Then　p-dichlorobenzene　becomes　to move　to　the　cooled
branch by　subl imation ．　During　the　movement, the　air　in　the　solid
of　p-dichlorobenzene　　is　released.　　When　the　movement　ｉ･ｓ　com-















ethanol　and pure　water, then　fully dry ．them.　　We　dispose　other




























(para-);　　1.2,3　tri-: 1,2,4,5　tetra-　and hexachlorobenzene　by uv
radiation。
　　　　　The　experimental　setup　is　the　same　as　used　in　Chapter　３
(Fig.　3.7) .　　　The　　uv　　radiation ｌ　from　the Ｄ２‾１ａｍｐ　ismade
monochromatic　through　the　monochromator　tuned at　２２０　nm　in　wave-
length, then　applied　into　the　call, which　contains　ａ　small　amount










5.3.1　Influence　of　the Presence　of Oxygen on
　　　　　Aerosol　Formation and Constituents　of Products
　　　　　As　to　the　results　of　experiments　with　pure　argon　gas, the
aerosol　　formation　from　p-dichlorobenzene　was　observed.　Ａ　large















































































pure　Ｎ２°　It　is　easily assured by eyes without　any　quantitative
measurement　that　the　aerosol　production　is　extremely delayed　in
pure　Ｏ２°　As　shov゛１１　in　Ｆｉｇ°３°13, V゛here (a)タ(b) a「｀ｄ（ｃ）　are　re-
spectively　in the　cases　that　the　surrounding　gas　is air, N　and
０２゛　the　total　volume　of　aerosol　which　is finally　produced　does

















aerosol　　particles　produced　from　mono-, di-, tri-, tetra-　and
hexachlorobenzene　are　shown　in　Fig.　5.3.　　The　scattered　light
intensity　　Obs　　in　Fig. 5.3　are　defined as　same　as　in Chapter　ｙ















































in scattered light Intensities
１２?;　for aerosols produced





























Fig.　５．４　　　Light absorption of kinds of benzene chlorides
(mono-, di-, tri-, tetra-, penta- and ｈｅχachlorobenzene) in
ultravioret range, which shows that the logarithm of molar




























absence　of Ｏ２　isnot　stable　and disappears　　soon. To　stabilize
it,　　the　presence　of Ｏ２　in　the　surrounding gas　is　indispensable.













































(mono一タ di-, tri-, tetra and
　　　　　In　Chapter　ｌ， we　have　presented　!ｌ　brief　review of　the
natural　and artificial　aerosols.　We　have　introduced　the　aerosol
of　our main　interest, the　aerosol　formation　from organic　gases　by
uv　radiation.　The　outline　of　this　thesis　has　been　explained。
　　　　　In　Chapter　２， we　have　reported　on　the　aerosol　formation
experiments　using　ａ Ｄ２‾１ａｍｐand ａ KrF　laser.　In addition　to　the
experiments　using　these　sources　of　uv　light, we　have　studied




wavelengths　of　uv　radiation are different　for　each　compound, but
their　long　limits　are　not　longer　than　about　　３１０　nm.　　We　･have
presented　the　classification　of　them according　to　the　activity　to


























































frequent　radius　is　about　０．２　μm, the　total　number and volume　are
５×１０５　particles/cm　　and　　ｉ 。５×１０４　μｍ３／ｃｍ３　　respectively.　　　The
largest　radius　seems　to　be　restricted by　gravitational　　settling・
































order　to　study the　influences　of　the presence　of　Ｏ２　　in sur-
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